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(54) PROGRAM DOWN-LOADING SYSTEM 

(57)Abstract: 

PURPOSE: To advance the down-loading control of a program 
to a controller without stopping the normal processing of the 
controller. 

CONSTITUTION: A CPU 10 copies the program PO for the 
normal processing and the down-loading control stored in an 
EEPROM 1 3 to the area 1 4-1 of a RAM 1 4 by the execution 
of an IPL program 12-1 in a ROM 12, executes the program on 
the area 1 4-1 and starts the normal processing. At the time of 
down-loading, by utilizing the free time of the normal 
processing and executing the down-loading control without 
stopping the normal processing, the CPU 1 0 down-loads the 
program from an external device 2 connected through an LSI 
15 for communication and a serial bus 3, tentatively stores it 
all in the area 1 4-2 of the RAM 1 4, then copies it to the 
EEPROM 13 and resets the present CPU. Thus, the IPL 
program 12-1 is executed again and operations by the down- 
loaded program are started. 
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(57) [g^^] 

gMii*t-r 5 n 7 A CO >• n - Kitiija ^ift * 5 ' 
[IHfiScl CPUlOii, ROMl24>WI PL^ni/^i. 

12-1»^1f(Cj; EEPROMi3taati$ti.fcJim^a 

Ml 4«M«14-1 (' S¥ L . Z (Dmm 4-1 _h« 7° n y 7 A 
Sr^tTLTii^^s!LaSrli*&t-5„ ^^'>-n-Fa#. CP 

ral &*|J ffl U T >- c - KJfiij^Jp ^ ^tTi- 5 t J; »9 . 
iilf ffl L S 115, V- U T^W^X 3 ^ii CTftiE^ tL/c:^^ 

AMi4(Dmi^U-2l,zmm. EEPR0M13--^¥L, 

Scpu^ry-fey h-tSo sr/i pl-Zc 

^'-7 i^12-1 tm-f^h. ^-^^yn^ KSnfcyn ^'y A 
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OMt, 

SufE E E P R O M ( ' $ tifc n 7 A ^ Hum^ o 

PL7°Prf'-7A*lEtt-r5. MECPUro-'^JXicjg^^ 
tifcROMt, 

WEc pu©^<:x{cj^j^$ti§ i*i'iifi»«:iii:r 
ItlfECPUft, KBt, ffJlHii^-Ma^ffiti- 

- -aiuiE RAM©if■^a^'■■v j>.wmMmi<^mifi bfcfi , 

^ff?°a i'-y At&|^^is!(A^?,l!fjfaE E P ROMtcm^ 

[ti*ii2] tuEcpud, mm'^^m'D^^mri] 
*il 1 laaoy n 7 A V n - K:if 

Lfcfi* n -y^'¥fii-?:lTV\ _ao, SuElCPUtt. 
r t ?r #m t i- 5 tS*ii 2 lEtt O 7° n 7 A ^- ^7 n - 

ffrtac putt, mBWii'f^MA^b<Dy'y>ci'-h'(/:)miiiso 
gjfiKcis^Lr, fitB^^''>>o- KffjiH^^p^feL, mm 

lift ffl [llSgT-y c ^ 7 A ©:^T * lEfiT (' ^«T- # /J^o 
fc i: t {dftflfe^S^grjf; y n " K^s^mji^T L fc g 4r 
^^L, T'n^'-^A^r^rEf ii§:1tL^oilulHEEP 

titit^. isxti'j-\z-y hiu^mi'f^titz.t^, mmc 

1-5fi*iS 4 ieii©7°n ^7 A > n " K^rSo 



[0 0 0 1 ] 

5 ffilJflP^m (:i^1-Sl5gg b if L 1. > y a ^' 7 A ^ 
[0 0 0 2] 

-emm^fgtt-Sfcftt', frJtPiSErtC^EEPROM 
(Electrical Erasable Prog 
/O rammable Read Only Memor 
y) *^lt. rcOEEPROMl-m-T'c^^^A^tB'ISL 
Tfc< i:*(;S?.:7°ni^'7At:r.(?JEEPROM±"eiIS 

f4. EE PROMtitSUw/^y Tj-fcSROMdtB'liS 

K^^-CtfeT-n^yA^rEEPROMi: ttglj CO#^M 
isSffl^^y (RAM) (C-B#^tJrtLfcfi, Z(D§i:/ur 
7A-eEEPROM®Ja7°Oi^7A^S##x5 J; 9 1- 

20 IIBg 62-60001 „ 
[00 0 3] 

n ^-7 A-eaSE E P R OM4r#^ #;t-f l^^'-'i? V o - 
K$^xTtyc7°ci^'^A*-"0.RAM('mrtU, £fel^"e 
EEPROMt^tiAtffcfe. ^glSaSg/i^e.WT'ni'-^ 

A (D^m'^m^xm'MmT l fcm^^isi^ji 4" x-mnm 
n.nm^m'^im±\.tzm'k. eeprom^ot'o^'- 

30 5„ 

[0 0 0 4] L/j^U4VjSe>, ^■'^yn-- Km;5»t# 
i^cfSmyn^^AtrEEPR OM±-C*tf L-r 
Jayni'7A©^tT4=(i^?''>>'n-KMair 

® ^ > ^- ^' :v n - YtS^mam.-^ u^'yK ^#jf: ^ it fc^ 

[0 0 0 5] ^z.xifmm'^m-i. a^^aasr^ttfc 

" K?^ O *It7° n ^ 7 A T'S) # H *^f-r S r fc -e ^ 5 J; 
■ ^ i;: L :/ n 5 A y n - KifSC Sr®tt-r 5 ^ t ic 

[0 0 0 6] 

nify^mm^-r^. tfriEcpuco/N^taM^HfcE 
50 EPROMt, m.-f^^'y-t^\^mm$.m:.-(imyoyy 
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AM i . mrtB E E P R OM(^t5ti $ 7° o 7 A % ffl 
I P L7°p^'7J^^fElt-r5. MfECPUW/-^;^ 

mmmt^m^. tutacpuB. ^^'i^yn^Kut. mm 

PROMtii^L, ^COf^{C@CPU^y-fer/ h-tS j: 

[0 0 0 7] :4s«0^!*&lT©J;9^ca*©Bfi*l^ 

[0008] ^■■i>>'D - K^aat- J; ^M'^mm-^'DBm 

# B# r^l ^ > t:i - K 0J» ^tT-r 5 J; 5 (' L T V ^ 5 „ 
[0 0 0 9] /hrem©StB#Rgi^*at^f£fflL, ii^ 

ft $ *i 5 feti , ii^Ma©^^ rig t::-^ coSif ^iiti y 
[0 0 10] Sf1s#/j5^^'^?>n- K»SI*&^*11sS©S 

ft > o t ^ dS'T^gp t ^ c - K 1^ T L fc t 
^^?PL, yni/9A4r^riEl-(c:S:ftLiL-oEEPR 

^iiSEg-^ T b f * iS^t- 5 J; 5 L -ri. ^ 6 „ 

loo 1 1] ^''>yo- vmm<^i,^mmmmsmcm 

[0 0 12] 

Ml^i-St, CPU/jS. ROM('f£»$nfcI PLy°n 
iy'9A4-^tT-r5ri:(cJ;i5. E E P ROMtteft^ix 



7A^RAMCDiJ,:^CI^^■yAfe^rtffi«^C1g¥L. '(7>ia 
7 Afe*i)3««±T7°ci ^'■^ AdDii?|r^(!Lg^Hfe-|- 

[0 0 13] ^(D'ik. ^ffS^;4^fc.^"'>>-n"KO^* 

s c i !c J; >g . mtm^-k'M x^x^^m^mmm- 
h<r>^^yn^ Y-f'a^yK^mmmu^x^\t\.x- 

H.-r-^TRAMWffT'n^'-^A^&MlSf-llSftL-, 
/O T:-rc7>ilfrn^-7A^&|fl1iSii;i^t,EEPROM-^a¥ 

ti, gcpu^y-fe-y h-rSo ^tis-i'^, stJ^i PL 

[0 0 14] 

\mmm m-^^%mn'm,m\^-^^-^xmn^»w.\.x 
[ 0 0 1 5 ] u 1 \%ifmm-%m\n-f'o v^mxt) 
4f±ei*gg, •c>\t^m:^m.x^z,. 

20 [00 16] 4iil^g5i4, -:^^(?3{zii*Eg4dib§{tL 
*^Kf!j«§lJ1IPSB 1 i±. r CD j; 9 ft+«gg 5 ©F^S|5 

[0017] r © J; 9 ftmgs 1 T7i±, -m^. 

1 0 a » » n ^'' 7 A -r-s^ ^ tiT 1, ^ 5 

f^-e. mmmm n^^^ ^mmm 5 ©m^sm^ t 

!*. fliiJWSS 1 CO y n 7 A ©g^a ?r 2 M 
fc ft 7° n 7 A r> n - F -r 5 - 1 1;' ns]- i L . 1. 

y n - KSaJitfi ^jS'Jfti^E 1 (Dif^mM'^m^ 
iiiLftV^J;9{-bTV^5„ 

[0 0 18] iiiT, mm'^m.m^x:f^wsm.2<D^m 

40 [0019] $iJffl]iSS 1 C P U 1 0 i , -tW^^X 1 
K'jg^^tLfcROMl 2, EEPROM13, RAM 
1 4 , iijf ffl L S I 1 5 , 1 7 ;te J;t>'ft{-^S 1 6 i , ® 
?JISAB#JoJ;0«S tifO^fiKjB^l^lC PU 1 Of^y-fe^y 
/J4t6 y -b^y hlElSS 1 8 C PU 1 O/j^B y ■fe^' 
*:{t^a^5ttj^$tlfctt:at/»»l 6/j^f,y-fes' h 
^*ff-§-b/jSffi;']^^fci§ y-trs/ hE^ 1 8 ^rj|et^)t- 
5::t-T^'- h 1 9 t^-a/iy-r-l^Sp 
[0 0 2 0] EEPROMl 3 ®f*ii3l<75fc©« 
^b-^>'R 1 t^f >>>'n-^ KSMS|lJl<7);L.-f-yR 2t^ 
SO •a-fi'7°n^''7AP 0/j5fStt^tl-Tl^5„ RAM14«, 
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E E P R OM 1 3 (^tB'IS^ tLfcy o ^'7 A P 0 ifimm ^ 

n^my^^'yj^mmi^i 4-1 t^''~'?^n-- K^tt 

T ^ fcif 7° n 7 ^mm-t 5 fc & ©if :/ D i'- 

!HS 1 4 - 2 ta^femt^'ftffl 1 4 - 

3 i:-t:-«)5g^ixTV^5, ROM12{'tt, Wilitffl* 
(::EEPR0M1 3 4'©7°n ^^'^i^.P O^RAMl 4© 

05|,7°o^''7A^§-rffi!litl 4- 1 ±(??7°n^^7AP OtD 
yv-^VR 1 (::#^t- 1 PL:/n^^-7Ai 2-ldSfBit.$ 

o- Kr^^&SP^wa-^OSn^ffl^fc^'llsgC 1 6 - 1 
> D - K/S^ES-^T Lfcgll' .-Sff tL5 - 

[0 0 2 1 ] 9^wsm. 2 {^tt. mmmu i 
i^) p 1 MB^t-r5i^7■^^^yA^#^MP2 2 -ixe, 

[0 0 2 2] H 2 itJ^lll 3 ilSOfSPS^ 1 ©C PU 1 0 
T'^tT $ § JST" P 7 A P 0 ® ^3lCD-M Sr^-f 7 P 

-g'-r- El4{i^i^tis|^g2 iriiftffli^y ryi-v^;^ 3 

^aC-Ciiff-f-SiifffflLS I 1 5©A&3go-fjiJ^^i- 
:7n-f-^-h, 115 {tmmm. 2 cO0J1*Pg|5 2 3 (O^il 

[0 0 2 3] mi t*5v^T. Mism 1 t'«S:4^SAS 

1 scroti- 5 U -fey hSa;65t^1t^n5i, y-fe;y hHISSl 
st^iijcpui o(-y-fey h/jJ/jMt bti-, CPU 1 0 

MJ^iEiifftOfcfclCROMl 2(CtS®^iX7t] PL:/ 
n^^^A 1 2 - 1 &^ff-t5. rtLHJ;!}, EEPRO 
Ml 3(C|E'lti^fLT1.^5i|.V°t:;^'-7AP O^SRAMl 4 

coJiyp ^'yj^^mmM 14-1 i^spi iSJWjsia 

:/n^^yAl!&«Ii|El 4- 1 JiWm^'n ^''y A P 0 i' tJ 

tj-5yi--f^:^R 1 1::#<9. yi^-f-^-R 1 A^Mr^tiS^ 

[0 0 2 4] /l— ^>'R 1 ®Mf{-i=^V^Tii, II 2 

1) , imn<fyMmM^imi^tifi^o, m^. mmmi. 
S I 1 7^iii:r^>*ige5;6^bf^^B^^tM^^^mL 
(S2) , r«i!;f^ttlbfcf^g^;KtJ^#rrUTS:F*#rT 
^mm-ri> (S3) „ -ttr. i5feF*;iS3g^Lrv^/irv^^ 
(S4r'NO) , CPU 1 0l*J^SCDi||J|^'^-7^Jg 

(S6) „ Sfc. ^£fcPf/J5«^feLTv^fc#•^tt (s 

4r-YES) , £>g*tgl0*&a'#SrMTL (S5) . ^ 
«m(c^M^'-l'-7^|efi!]-r5 (S6) „ 
[0 0 2 5] CPU 1 ofigKsrpllPifet^ifJISEscoii: 



[0 0 2 6] /I'— g^VR 2 f^*3V^Ti±, ^SS 1 1 — S 
L-CV>5/ji5/j\ iiiffflLS I 1 5^iif3g-ff:?'n 

t'M'/u-^^'R icoMss 7i:^iiAvr% gia^-Y-vco 
70 J>^ry^i:Pfh. ^m^-i-^ffi^^ M.r-y-fLtim 

[0 0 2 7] ^ $yw^e 1 T±3£ii© J; 5 

-i(D^-^i^u- Kn^^ft ^m^-f 5 i . mm i e /j^ 
e> c p u 1 0 {cn '0 =>hyf-m--h> 'o. c-p\jio<d^u\^ 

[0 0 2 8] ^(D'ik. CPU 1 0(O^^T7)Sit^■r-s^^ 

20 aro^tS#PB^/jS^C-, yV-^>R 2®^as 1 1 AS^ff 

if/BLS I 1 5 t^LT^^'^yn- K:7°n^'7A©gft 
-eUT, CPUl Oit/V-f^^-R lO 

-t-CPUl 0('J;oTrfi*§ix5„ 
[0 0 2 9] m'mWi L S I 1 5 i4. C P U 1 0 /j^ 
y p - ^' y A Oglf ^ tt 5 i: , 0 4 ii^^-f 

JO fea^iBi^L, 5fei"=^'i-^isa£*2(::^fLrafSffl->y T/v 

^^x3^iiCr7°c^7AfiOiSffSrM*:-r5 (S3 

1) o 

[0 0 3 0] ■^-y^<Dmmm:M^m^mu 2 1 
LTg-ff i^fzmvmm. 2 (osijffligp 2 3}*. u 5 t^-r^jt 

TV^Sffyn^'yAP lO^felS/jifcFJT/EftcOrtS* 1 7"" 

K^M^puT, 2 1 /j^e.aftiBv'y T/^ 
-'^;^3^iil;TiJ«el{-iM^t■r5 (S5 1) „ 

40 [0 0 3 1 ] a^tfflLS I 1 5tt, rcyn.;/:;'^|l4 
©MffiS 3 2 -p-Sff-rS t . Sft Lfcrt^(ag:fH7"0 

^'T^^COT? (S3 STYES) . :=-y-'f-:r.~y^ 

X.i>^y-^^yy^mmi. (S3 4) . i7-^5i£tt 

Hif (s3 5-eYES) , CPU 1 0{c:/tLr#lti5A;?f. 
(::J;'9^^fyps/^'W?!#S^^)Sr^5^ti-5 (S 3 6) . 
r»Si|i?JA;^(::j;i9, CPU 1 0©rttisvi>;^^t:i§:it 
:/ o -7 ^ » ? I § ]S 19 ^sigife u fc :i t ^5fHit ^ 5 „ 

•t UT, aftfl^ L S I 1 5 C P U 1 0 ifi^my'n -y 

^^^\^^'omx.h<n^mh {S3 7) , ^mf^-yi' 

50 ffi'il^^'biltzb (S3 7-t:-YES) , ^llligS 2 (C*t 



#ll¥7 - 2 2 5 6 8 6 



LX7k<Dy'ti ■yi'(r>^it=S:m^-r^ (S3 8) „ 
10 0 3 2 ] fii::^. g:{t:/D ';'^'(^a^7-^1tttlLfciJ 

-e- (s3 5t?No) , ^y-m±\BimimmLXN\si& 
m^tcf)^m^^mmL (S3 9) , mx.xh^fj:ifiva 

(S 3 g-e-NO) ; ^teMS2(cMUT7'n .y^fTjSig 
^g*-r5 (S4 0) , N|HlJit±r-&ntt* (S3 

9-^-YEs) , mmmiyDTJi'y<:^3<Dm'^^tmmL 

CPUl Ot*|-bTfi|i9iA^^.(^J;'9^Sm^B-^rii*B 
-fS (s 4 1) „ :::®*i|'3iA^(ii; 19. CPUi ocort 

[0 0 3 3] ^W^m. 2 ©fiJUglS 2 3 ^^^iro-?' n y 

r#fc/jiS/j»SrW^bT*3t9 (S5 2, S5 3) , tfcT" 
P S'^'OiUfl^jRSrgftLfcttil (S52t:-YE 
S) , %k-f^^yMU!htl2 2<0^-f\2^yM}^t:,^ik<r> 
1 :7^'n y^'53-©Pif^:ft^M^HiL (S 5 4) . -^^Lt'^ 

y^^- K^WiP UT$ijfPSIS 1 (c:ig{t-r5 
(S5 6) „ fBL, l£(::ff7°n^^~9AP 1 ©:gm«g|S^3- 

* xmt v^^xa 19 . Kl^t-r--i;i ^^y^ im-^ l/^ 

v^ir^il (S5 5i?YES) , mtff:>^y ^um'^w^ 

(^ii*pL (S5 7) . KMm^-j-t^. titz. ummm 

li^bWmm^^ii.tzm'^li (S5 3T-YES) . m 

is]iiftLfcF*^^^fi!ij«si (=ss-r5 (S 5 8} „ 
[0 0 3 4] ^umw:2A^ibmit'DmTfjm^^ritzm 

■a-. li'ftfflLS I 1 5tt, •t«^t?rlEl4©^aS 3 3 
T?!|^iJSiJL. CPUl OizMLXp\>0ii:^ic^v)§:ie(Dm 
TS-Ii*p-t5 (S4 2) „ :L(Dm'0^mzj:^ . CPU 

[0 0 3 5] ^T. iiftfflL S I 1 5(i^LT^''[>>'P 
-KVn^'^ACigrft^^^LfcCPUl Oil, gfclHlJM 

■tf.fc&. fWitLfcj; 5(cLr^'^^RSa2/5^bir7°^^'■■ 
7 p 1 «5feiSiic55-« 1 y' fimm ^ tlxmmm l 

S I 1 5T^^t^i^, ^:©?l^^l5^-*A^^S^feLrv^5 
^:tL:<iS^as 1 2T:-SSil$*i5^i(r7tet3 , CPU 
1 OB^as 1 6 (iiiA.-C:\ i 1 ^^LTiiftfflL 
S I 1 5^^f,§ft7'n :yiX^§|§l5ii9, -ttLSrRAMl 
4«iTyoy7Al5&#|^tlitl 4-2tl:#y.tf„ f^fc, 

ISit L fc iit,^, C P U 1 0 j; ? fI 5fe ^5 S „ 
[0 0 3 6 ] ^ br , iiff ffl L S I 1 5 {lS:ft7'n y ^ 

CPUl 0('?|#^i9S*^ait-tfe, CPUlO 
iiftfflLS I 1 5/j^6?|^l!oTRAMl 4«|lT7'ny 

7 j-~^mm$. 14-2 tfefj-r 5 *aa^ff ^ r i t^i/^ 
5» 



[0 0 3 7] LT, aftffl L S I 1 5 ^S^^CSB 2 
b^{t^TOii*B*gff Lfc r i: 1:: J: 19 C P U 1 0 
LrSft^Ta*n*IS1-5i:, CPU10«, ^<75::i: 

^la 3 ©^s s 1 3 xmm\^.. m-fo^-yA^'mm i 

4 - 2 i tLT V ^ 5 if 7° n 7 A ^ E E P R O M 1 

3{-6iS^L. Swm^-n^'yJ^te^-f^S (S17) „ 
^ Ur. MSS 1 8 (CfcV^TS» 1 6 (O^^m 1 6 - 
2 *5 ft 5 y ^7 > P - KES^ 7 7 L . ^fcV > 

y-fe-;' h^*{f^a^tU^i~§ (SI 9) „ 

;o lo 0 3 8] ^ticJ: y-irs' hiusgi 8iciorc 

PUl Oicy-iry h;5S;?i^t^bn, ROM12C0IPL7" 
o^^'^Al 2-1^5||^^^^;}^^ EEPROMl SCllE'li 
^^Xfcyo^^A (-tL(4^'°'^>-n" K^iXfc7°n^''7 

!S«1 4- IjcMHi^tiT, ^Ktmn^h^h^t\ct£ 

So 

[0 0 3 9] Sfc. iHffflv'Uryw<;=^3©PtS^i- j; 
9 ilT7°n ^'-^ A P 1 ©fsrtL;^^©^ o y ^' ;iSiE'^{::§:ft-e 
^/^C/i^ofc- t/j^6>, tfia!Lfcj:5i-ii#fflLS I l 5 
20 ;6^?3CPU1 0{Z.t^i.X^m%msm^^flXtfzm 

CPUl ott-^-ti-^iiscOifeaas 1 4TmfiL, *a 
as 2 oic*3i/^r, ^iji^si 6©a^si3i Q-2\zm-i 



0) „ 

[0 0 4 0] tiilt^tt. :i©^''^'^'n- KM#IIT7^ 
7°d3,#;*T-t5:i t J: D , y'y'>'D- K7)sm«-»T bit:: 

fcij#. y-tr-> i-ia^j§(jiHL-ccpui oi-y-fey 

i^i^tttLiS, EEPROMl 3 (rlH'li^tiri.-'STCWSgT* 
D 7 A -effjiJfSPMM l^miH^-li-5::i:/jSr-t5„ 
[0 0 4 1 ] 

[0 0 4 2] ^-fuifyj^iDm-^m^^mifzW:mx-f 

40 xi^'y 2^(f)y<y^^v-Ymn^m>^yi,^h-t)iX^i>fz 

mz.9''y:yu-m(Dy'u^'yAx-m\'^^mm-f^^t 
i^X^^, 

[0 04 3] CPUtt, ii?S-*aacO^#Bt[fl](i^'''i'>-n 

- Yum ^ mn-r ^(dx, V'yyn-mmi^i.^m'^ 
[0 0 4 4] m^mmf3-^mmmmis^<D-fu^'yj^a:> 

mmi:. :f^^'y2^^mWi(D'fny^\z'^mLtzm^<D 
so y'ny^miLX^UO^tX. igJ* 1 IH^fc ©^^iSS^ 
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[0 0 4 5] ¥'<y>x2~\tt^^%^T\.tLt-^t-iMfp 
■t & S#S{iffl ^ -C l ^ 5 . ®f1:#(± I? > 

[0 0 4 6] ^^i^V-c- KziS»&^tlfc«{C. m^^Uk^ 

ufct|g5t-et. r-cotty-fe-jy hSp^jljt-t-fLi4\ f&J 

^ •> >• D - FSU CD (Cii^/JHCmfi ^ * 

[112] flfJtPSSrocpu-c^lf Sn5a:/ct^-9A« 
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